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Ui W $ ^ 



1. -#fc^A##.Jfr«*Wt**#,**A.#*Afc^* UHX 
* ttt****** L 2 MX «*4MS * t 

8-Tf,A-2-«.**, ******* 

L&t) 2- (1-**.) (2-**.****), (2-M.#:#* 

(2-«t*#**) , (7, . #:Mt. (***.**), 

*£**, £#*«MNfc* 3-VJMk-2-«.**, ******* 
*&**; * 
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ft m k * =& se2/5jft- 



7. *Lfl*-*2 4ft^ f *tA-4r**.^afe6 




00817482. 2 



u m s * 4s m"3/5js 



10. 1 l-t X f M^f itJ^. 

11. 1 *t&# X «4t L 2 MX L 3 M ttJL.£!H* 
J. 15nm„ 

12. *L*J**. 1 & t UMX ^ L 2 M (ji-Cl) 2 ML 2 ££. 

13. 1 Tlf«I**» 

ifc**., 4r^*u jw**4Mt****. 

14. ~#&*j£4H^tt#fc&**^ ffr&3LMfcM&%& 
L, L' L*#^frtf^#&#^;#JL 

LL' L*M#^;fc#.#. 

15. -##>ML;fc&#-, &&2LMfr&, i£&.M&M:&%&t L2M 
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u m » * ^ 4 / 5 * 



16. -^^LL' L"M^^L^,*t 

17. &#J^15#iUL , L"Mtt£a^4fr,*t 
LL' L"M JUtHiMMM fc&jfc*. 

18. *L*J**-15^&^4fe,*t 

19. 4UUHt 15 *f 

20. &#J^-£l5#£S.^#, &t 

21. 19 

Ir(3-MeOppy) 5 , tpylrsd, thpylrsd. btlrsd. BQIr, BQlrFA, THPIr, PPIr, BTPIr, tpylr, 
C6Ir, PZIrp, BONlr, BTlr, BOlr, BTIrQ, BTIrP, fa BOIrP. 

22. ft^M****** 
L * + H **** fcfcfls *t-+ sp"*fr-*#jR*i§ M 
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K *J 5 * =P 



#JL* + **LIMMW ********* 

23. 19 UM<|r€l)JIU 

XH ftti** L 2 MX ¥}%fa&&&&%l#l 
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m =ts 



J&1/3451 



i. MM 
n. a. — *t** 

#*JUt*#- (OLEDs) &^/L^##»>£, * + 

C. W. Tang et al. , 

Appl.Phys. Lett. 1987,51,913). OLEDs JLfytf}%>^ 

%L, ( S. R. Forrest, P. E. Burrows and M. E. Thompson, Laser Focus 
World, Feb. 1995) . #f-£&##3l*r 

( R ) , ^& ( G ) ( B ) m OLEDs «#jL^*K/L<fr#7'] 

flji^*J tiH" PCT/US95/15790. 

@ ft ^ jfij t -t-?" PCT/US97/02681 T 0LED( TOLED ), 

* TOLED 4^*1^1% « TOLEDO 

*-frJL|L*^A*.*** C 1 % ) ^ TOLED >R4L 

7 ft lkiL3t4t^R-(S-B**«i*at*- * TOLED HL 
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1ft m 45 fg2/34jS 



fll^flftSl.ftl!* ( ITO) #i§^^iiAt*l, tiifi Mg-Ag-ITO 
JiAtf. *t Mg-Ag-ITO ITO 

■f TOLED OLED tfSsfcfiLX&lkift. 

OLED (SOLED) 

t * PCT/US95/15790 4^fT SOLED, i£ SOLED t> 

t^PCT/US95/15790 BAM £7 T«l*ll*Bf.^#** 



n. b. 

n. b. l. ^-fcM 

H. B. 1. a.****^***^ 

51*Afl**t*.**- 

tt, &£flfc*F7*HM£. -5.* &, 

^^T^^^^-. £OLED t^^^/^^^-^. 
#&( ( M. A. Baldo, D. F. O'Brien, M. E. Thompson 

and S. R. Forrest, Very high-efficiency green organic 
light-emitting devices based on electrophosphorescence, 



00817482. 2 



% m $ nwR 



«**.4t*i*-^«b****t«.***. MLCT 

*.jjL«*-#^jt*LL , L*ll**<»-^#. *tU L'^L'T^ 

^ Pt, #J^tt ^ sp'*ifc**4JL*-f-#'--*#* 

$ # 4fc $ ^ L 2 M (ji-CI) 2 ML 2 $ 3, # 

^Hfls &tL M^&^Ir, ^#^XHily&, XH 

A* N-f*.*#***,H4U.i.. ft**/*****. L 2 MX, *t 

L 2 MX ^^^T^*l.^-itE#t^##^#^. #J 
>, *tL - (2-******). X= ^gfcftiW, M=Ir tf4fc.^#(i£ 
fc&tomn* BTIr) 1" 4,4' -N, N' - J^*-** 

(CBP) t ( 12%Jt*) <fc^& OLED #j£JH^Bt, 

* 12%. ^.CBP^ 
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ift m V S&5/34E 



i£^*sfe#Ls|*»XT«^«,^4fr L 2 MX fatff" L 3 M 

Ir(ppy) 3 ^(ppy)2lr(acac)^^*^^^it, A,™ # 510nm [ ppy 
4L**Jt**l . T*. ■*»4Ufcfc*XA***V*£.A***&* 
ftga£&Bt, #->h;U$ 15nm 

*A*ft-f TJUtitfxJt ( JU Ji) 

II. B. 1. c. Dexter Forster 

% T &j*n ft 

Dexter # i& #L (D. L. Dexter, a A theory of sensitized 



n 
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1ft m 45 »6/34jff 



luminescence in solids, " J. Chem. Phys. , 1953, 21, 836-850) t , * 

(E.Wigner and E.W.Wittmer, Uber die Struktur der zwei atom i gen 
Molekelspektren nach der Quantenmechanik, Zeitschrift fur 
Physik, 1928, 51, 859-886; M. Klessinger and J. Michl, Excited 
states and photochemistry of organic molecules, (VCH Publishers, 
New York, 1995). B*. MDttfc*#**T**& D«t«*.#l*. 
4. Forster #i&2M»l (T. Forster, Zwischenmolekulare 

Energiewanderung and Fluoreszenz, Annalen der Physik, 1948, 2, 
55-75; T. Forster, Fluoreszenz organischer Verbindugen, 
(Vandenhoek and Ruprecht, Gottinghen, 1951) t» Eq(l)#&*# 
■AZl^M. £ Forster #&t, Wf-JUHM'*.*, ****** 
#JMfcJ:T###. fl****************^ 

U *#,5t«^, <fc*T* ****M Forster *£. *ii#4&*fc 
ifJpt*1^;fc*#il&&^ (FWilkinson, in Advances in 
Photochemistry, (eds. W. A. Noyes, G. Hammond, and J. N. Pitts, 
pp. 241-268, John Wiley & Sons, New York, 1964), ty-frfr-^feM 

Forster 

»1 T (T. Forster, "Transfer mechanisms 

of electronic excitation," Discussions of the Faraday Society, 
1959, 27, 7-17) , Ermolaev * Sveshnikova -fr^T-H-lt 
(V. L. Ermolaev and E. B. Sveshnikova, "Inductive-resonance 
transfer of energy from aromatic molecules in the triplet 
state," Doklady Akademii Nauk SSSR, 1963, 149, 1295-1298). *Mfl 
*HHM*+.* 77K* 90K,£* 
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% m =fS 317/3431 



*8 jMWITIMMM; #.s.*i***4M.±-- 
£fr , # « ft ft * 52A. 

Forster Mt&#l % *.**■#£ ii *■****.#*#* 

1 t. *tt4fcfl*fc***^(2-****)^* ( Ir( PP y) 3 ; 
M. A. Baldo, et al. , Appl. Phys. Lett., 1999, 75, 4-6 ) #»*rfc&* 
|^[2-f^- 6 -[2-( 2,3,6, 7-wSr-lH,5H-£#[ij]##-9-.S.) 6^ 
l-]-4H-^^-i£&]^M;-— it ( "DCM2" ;C.W.Tang, S. A.VanSlyke, 
and C.H.Chen, "Electroluminescence of doped organic films" 
J. Appl. Phys. , 1989,65,3610-3616). DCM2 £ftt*R#*.ft, 
f ^ ^ ^Lft J| (V. Bulovic, et al. , "Bright, saturated, 
red-to-yellow organic light-emitting devices based on 
polarization-induced spectral shifts," Chem. Phys. Lett. , 
1998, 287,455-460), < g£X=570nm~ * =650m ftifc-JfcfcH ft*.*. 

&tt Forster 5t#^#-^^i^4"^^*#^ 

Dexter #**&Tft-lt. --.B*f-f|Sfc*4M.* 
&, «<ir]tt*»-£#&T, H***«***1— M**L***tt* 

it. 

Dexter #&,#|L*4&J.£**#^*i&##&. * 
•f Dexter *N&£**#Ttt *J*.*JHfc £ 

**fl-«^.t*-5.**-ft-*«T**t. J.4*^^^ft^ 
Forster *JSL, *#l JBifr^.**, A^*#-5.**«Sf 



13 



II. B. 2. &.M#lte5-£& 
4-. JMMif. OLEDs fc-fri^*^*^**. #JMfr**J£**.**N 

*»JiJJfS£, OLEDs -*t*it^**4**.*J- 

i&itat^ # (Dexter #*) ft %$L; &fa%> fcT 

200A ^rftffi***,^**^*^*-***^*^ 1 40 °A)- 
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% m # JI9/34K 



4fc. t. *«t^*-f"**- A*l** T 

J*. 

#A). (#fr*)A*A*##«M***,*Tia*J*#*%*A 
<Mrfr*tt*f-«*AAA. 

#,75%, it^*^*J-#3ttAi&^*t*jS5^. 

II. C. ##HT* 
II.C.1.^**# 

*AA*#M**Wtf #*A**A***. ^ A*AAA 
A#*#*T«***WMA****j*#«****W- 
MA**jfc^*A*^*A#*«»»#*#****-*»*- * 

itlfMtt«#AiDL4i*4b.*^ll«AMTixfe^#A 
Mt*i*#H, AA****A*A#fr*-fcA. 

A*A*«#A#JL*J8#*#A**r*. *JB#AJtMMMK JS- 
A*A^#*JWt«^*FA***^#- A* 
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ift m $ #10/34W 



j* 0LED 

**4a*ft*. AJ| OLED t#*W- 

ii. c. 2. sit^M^ 

* oled s#+ f T*tf-***Mfr*. *ja«r£*-*-t*jt* 
A##h**#<£*f-, *«^*****CLUi») & * ***** 

(HOMO) (-*••»). *sft*l«Jt*.-t»ijt«;^4r*ait(i 

l. lumo^homo ^M^fM^t 

3. pLWrJtiS*^* (IP) *.-f*-*^«-f-*(**t«^#«* 

4. p.«r£ti LUMO it^M^ LUMO ftft.ft*X.9*&tt£f" & 

if, AT MfrA* HTL 
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& W # J&11/34H 



1. paSfr^r^ lumo^homo H1U&&1^iMt#tt^£&$'&&#-* 

2. jMr##t#^****M***. 

3. LUMO LUMO 
»xfl|JMrt. #4fc«frflM-%*M*f- 50%. 

II. D. 

J.-f fc*H«, *J"f*J4Ma OLEDs *Jh 
Ji#fcflT£OLED* SOLED t 

££**ga##^*HH4H& oled t- 

U. S. 08/774, 333, -f 1996 ^ 12 ft 23 El ( ) , ^Ak 

^A.^^fcitJ*.*^*.*^*** OLEDs. 
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& m % Jgl2/34K 



sp 2 &tf,^^~^&^&te. 
L 3 M(* L ##11*1) . LL' I/M(* t#^®"^#- 
L'^L^*fl)4L 2 MXtf$£, *tX# + W -A 
L tfSg&##-X jt£&^JL#*t^. fo&M%.%2-fr#l 
it^ife M 4. Ir JS. Pt. ^^^^L 3 M^^iC^^, 

&to£%fa2L&~*Lf$LMfrM*#l&ft. ****** 
t L X * L 2 IrX tijfc&to, #*#^^]^-f 

L 2 M(n-Cl) 2 ML 2 + XH -> L 2 MX + HC1 
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ft m & % 13/34 jS 



LJKji-CDJIU L M ***** 



*A#***JUfK=-fcfr l 2 m(h-c1) 2 ml 2 -^ xh 

L 2 MX U LSM**M***4fc/UHMM. 

*>M= Ir ttfe** ( *3f* BTIr) #*#&#]&Jfl^CBP t ( 
12%$*) OLED «t-<ML4HMtlt. ***** 12%. 

4,4' -N,N' -^«t^-^(CBP) 



-6 ft 

*.A.«a***-***#I'*'Xj|L*|tJ».^# L Z MX *t&*$ L 3 M 
Ir(ppy) 3 ^ (ppy)zlr (acac) 4*3.^»#liL&j£. 
#, X. al = 510ninlppy^^^^] . dM^SMM^X £fti*fc5l 



Ir; 




;WtJHA-**A x L 3 M 
homo AAAftf te&AfcfOTtfJUtfc-f x(j& L)±.ftX&* 



IV. ffr@^& 

*J81"iMI*^#ttX ******* acac*Wi*. J. 

-rtte^ x ^se.te'fc, o-o N-o 

B2. I^fl*****^*******. 

H 3. ****flfc****M*dM"***: ^^-lr(ppy)a^^ 

*,-Ir(bq)3. PPY(* »py) BQ <* bq) 7, 8-*# 

@ 4. M^-Ir(ppy) 3 ^(ppy)2lr(acac)^##. 
H 5. (a) 12%£*tt "BTIr" & CBP t ft ( * 

-f . BTIr4t(L=- (2-«4MMML> • Z***Hfc 

(b) H##&#&#. 
16. *&£*ti4VM**-9-. 

0 7. Ir(3-Me0ppy) 3 
© 8. tpylrsd 

$ 9. tpylrsd (=typlrsd) #J^4MMMME.-*. 
@ 10. thpylrsd 

ail. thpyrlrsd ^>f^#^*#-it#. 

S 12. btlrsd ^JL#ifc#. 

S 13. btlrsd ft 

a 14. BQIr 

a 15. BQIr 

a 16. BQIrFA 

a 17. THIr (=thpy;THPIr) #t2LM&T&. 
a 18. THPIr tiA*-***4Mtfh 
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m ^ mi5/34M 



$ 19. PPIr 

@ 20. PPIr #^£*JM&*#. 

@ 21. BTHPIr(=BTPIr 

@22. tpyIr#&#iW. 

@23 tpylr 

©24. C6 

S 25. C6Ir 

S 26. PZIrP 

@ 27. BONIr 

8 28. BONIr tfjf 

S 29. BTIr ttiU&jfcif-. 

S30. BTIr 

@ 31. BOIr #JL#jM-. 
$ 32. BOIr 
@ 33. BTIrQ 

^ 34. BTIrQ ^|fW*^M. 
S 35. BTIrP 
S 36. BOIrP 

n 37. f * $ g&te'frtf btlr fi*^#tfjS.#*#. 
S 38. ^^,-Irbq 

@ 39. -f 4fc^ L2MX tf^it L X 

@40. LL'L"M4fc-H&£#J. 

V. 

V.A. 4fc# 
;Ml$^£. UMX 
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I 1 ^ 3I16/343T 



V.A.I. 

L ¥} m * ( 2- ) . ( ) . ( 2- 

<2-*JPMMfc*K (7,8-****), * A*, (& 

X # $kto % & &ft mfc ("acac") , * ft 6 & i*g S«, rt* 

L X 39 tJ"J*. Ott L *■ X ihi^ii 

"Comprehensive Coordination Chemistry" , Volume 2, G.Wilkinson 
(editor-in-chief), Pergamon Press, K*%fe- chapter 20.1 (& 715 
ff#% M. Calligaris L. Randaccio, Chapter 20. 4 

( 8 793 #&) , R. S. Vagg. 

V.A. 2. £,L 2 MX^^#^& 
V.A. 2. a. 



& UMX ^W«TJ*11^|-: 



L 2 M(n-Cl) 2 ML 2 + XH -> LjMX + HC1 

UM(|i-Cl),llL,* L *A**4t#. f M AM***! 

XH A Bronsted fit fc^lMULfc*****!^-****** X « 

woe l, L^xs*y«a«A«frft*. 

V. A. 2. b. 

UIr(|i-Cl) JrU*^*jyi IrCl 3 -nH z 0 tt»*MMM**.iWr 

(S. Sprouse, K. A. King, P. J. Spellane, R. J. Watts, J. Am. 
Chem. Soc, 1984, 106, 6647-6653; — jgtfL^f-. G. A. Carlson, et al., Inorg. 
Chem., 1993, 32, 4483; B. Schmid. et al., Inorg. Chem., 1993, 33, 9; F. Garces, et al.; 
Inorg. Chem.., 1988, 27, 3464; M. G. Colombo, et al., Inorg. Chem., 1993, 32, 3088; 
A. Mamo, et al., Inorg. Chem., 1997, 36, 5947; S. Serroni, et al.; J. Am. Chem. Soc, 
1994, 116, 9086; A. P. Wilde, et al., J. Phys. Chem., 1991, 95, 629; J. H. van Diemen, 
et al, Inorg. Chem., 1992, 31, 3518; M. G. Colombo, et al., Inorg. Chem., 1994, 33, 
545) 

Ir(3-Me0ppy) 3 : & 30 ^#i**J^t&^ Ir(acac) 3 (0. 57g, 
1. 17mmol) *> 3- VlUS»--2-*Mk* 1 5fc(l. 3g, 7. 02mmol) , £fA4£#T 
«J.200°C <f£#24<Mtf\ #Sjtt»^4fra*^£! 100 1M Jk&t. 
itlfcft ft m frMrft aui*.?** *4fc. * * ** & 

9 (0.35g,40%) . MS(EI):m/z( 4a $ % J$L ) 745 (M\ 100), 
561(30), 372(35). 7. 

tpylrsd: £ 10 1,2-^IL^^ 2 *#Z,#t*^*#-fc 
4MtpyIrCl) z (0.07g,0.06mmol), #*&&( 0. 022g, 0. 16mmol) 
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ft BJ3 45 H18/34JB 



ft4*(0.02g,0.09mmol). *$-*£*L*l*tf T W* 6 

/ fc ft***fciHM0.07g f 8S%). MS (EI) :m/z (&*»&) 663(M*,75), 
529(100), 332(35). *#***»« 8, Jf-^ ******* W 9- 

thpylrsd: ft *■ ^- (thpyIrCl) 2 (0. 21g,0. 19mmol) # -5 

(ll>yIiCl),fl#tt**ft«,*M/* 0.21g,84%. MS (EI) : ra/z (*# 
647(^,100), 513(30), 486(15), 434(20), 324(25). 

**b io,jtf^*ja*****»H a. 

btlrsd: ft#~JMMbtIrCl) a (0. 05g, 0. 039mmol) M% (tpyIrCl) z 
0.05g,86%. MS(EI) :m/z(#i » &) 
747(M\100), 613(100), 476(30), 374(25), 286(32). 
® 12, *********** H 13- 

Ir(bq) 2 (acac),BQIr: £ 10 2-Z*Wt^*t*^*#^-Jt#- 
(Ir(bq) 2 Cl) 2 (0. 091g, 0. 078mraol), £ & ft S3 ( 0. 021g) #L ft #J 
(0. 083g). *f,***TW* 10 ^U-**JLJ.» 
■IM&jt. *j£lMp&jfc*,#M*&ttit. 

*Mfc/*A, /^A^feS*^* 91%). 'H NMR(360 &#, ftS8 
-de) , ppm : 8. 93 (d, 2H) , 8. 47 (d, 2H) , 7. 78 (m, 4H) , 7. 25 (d, 2H) , 
7. 15(d,2H), 6.87(d,2H), 6.21(d,2H), 5.70(s, 1H), 1.63(s,6H). 
MS,e/z: 648(M+,80%), 549(100%). &*■*** S 14, Jfc-f-**** 
15. 

Ir(bq) 2 (Facac),BQIrFA: £ 10 2-&&&2iJ$t»^ft#— 
fcfr (Ir (bq) 2 C1) 2 (0. 091g, 0. 078mmol) , * ft £ & ft «8 ( 0. 025g) 
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1ft m 3I19/34H 



(0. 083g) . £ f, T W ft 10 * JL 3- * * 

**4fc^*. ^A***.!**^* 69%). l H NMRC360 A*. AH 
-d 6 ),ppm: 8.99(d,2H), 8.55<d,2H), 7.86(m,4H), 7.30(d,2H), 
7. 14 (d, 2H) , 6. 97 (d, 2H) , 6. 13 (d, 2H) , 5. 75 (s, 1H) . MS, e/z : 
684(M+,59%), 549(100%). 16. 

Ir(thpy) 2 (acac),THPIr: & 10 2- &Wtt.#t 
^(Ir(thpy) 2 Cl) 2 (0.082g,0.078mmol), L>&ftm( 0.025g);fr« 
4&(0. 083g). £JL*WMfTWft 10 

80%). X H NMR(360 
-d G ),Ppm: 8.34 (d,2H), 7. 79 (m, 2H) , 7. 58 (d, 2H) , 7.21(d,2H), 
7.15(d,2H), 6.07(d,2H), 5.28(s,lH), 1.70(s,6H) . MS, e/z : 
612(M+,89%), 513(100%). 17<*&* "THIr" >,*■*■ 

18. 

Ir(ppy) 2 (acac),PPIr: & 10 2- & t H 
&(Ir(ppy) 2 Cl) 2 (0.080g,0.078mmol), kgbftBU 0. 025g) fc^&4ft 
(0. 083g). £*.*l-iM^TWft 10 Jk&%\*k^**=-% 

> t A^^feSI#-(/ fc ^87%). l HNMR(360 ^#, ^^-d B ),ppm: 
8.54 (d, 2H), 8.06(d,2H),7.92(m,2H), 7.81(d,2H), 7.35(d,2H), 
6.78(m,2H), 6.69(m,2H), 6.20(d,2H), 5. 12 (s, 1H), 1.62(s,6H). 
MS, e/z: 600(M+,75%), 501(100%). %LM£t£*>® 19, 
A#*»H 20. 

Ir(bthpy) 2 (acac),BTPIr: £ 10 2-Z*$Jk.m + *&MJfr~ 
^(Ir(bthpy) 2 Cl) 2 (0.103g,0.078mmol), &SfcftS3( 0.025g)#^& 
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tt ffl ^20/34^ 



#j(0. 083g).*ft,*L*^T*»ftlO'h***iAI9*AA#***- :1 

^j^A. ^A^jf-feS^M/** 49%). MS,e/z: 712(M+,66%), 
613(100%). @ 21. 

[Ir(ptpy) 2 Cl] 2 : ^StlrCla ■ xH 2 0(l. 506g, 5. 030mmol) ^ 2-(p-f 
(3. 509g, 20. 74mmol)& 2-&M-&BI (30 ttt&*-25 
'Mtf\ a^Jp*#-*fc*^*ri3ta,*»X20«l l.OMHCl 
it&fc&toftM 100ml 1. OM HC1 50ml ^S|&;&, -f ^. 

4t4jMfr**64Mi(1.850g v 66%). 

[Ir (ppz) 2 Cl] 2 : ® * IrCl 3 • xH 2 0(0. 904g, 3. 027mmol) 
*(1. 725g, 11.96mmol)£ 2-£#U-£#(30 + «fcifc21 

WWfe^Itfi,M 20ml 1.0M HC1 it* 
*^##Jfl 100ml l.OM HC1 50ml f -f*. 

^♦^ftiLfc^d. 133g, 73%). 

[Ir(C6) 2 Cl] 2 : 9 St IrCl 3 • xH 2 0(0. 075g, 0. 251mmol), ^-Mt C6 
[3-( 2-Mi^)"7-(-^i)l^t]( Aldrich)(0. 350g, 1. OOmmol) 

ffi, iaA20ml l.OMHCl it8l&^##/8 100ml l.OMHCl 

jfcj&JB 50«1 f ^Afclf-f 

(0. 0657g, 28%). 

Ir(ptpy) 2 acac(tpylr) : M3t[Ir(ptpy) 2 Cl] 2 (l. 705g, 1. 511mmol), 
2, 4-^^-^ (3. 013g, 30. 08mmol) (1. 802g, 17. 04mmol) fe- 1, 2--=- & 

z.&(60 **!-) t **#■*. 40 'hat. ****-*fc*^#£.*a,*A 

fiMcM. j^'Mt-f 50ml CH 2 Cl 2 ,5t*ifit^^i(Celite). 
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ft m & 3521/3451 



***«fl L ^#*&A#"/ t #(1.696g,89%). 22. 

# xHim#4W*#*-*»H 23. tpy & 

ttfuR^ x-M*km&*,&.M$L% 4663, R 8 ^ 5.4%. 

Ir(C6) 2 acac(C6Ir): ft [Ir(C6) 2 Cl] 2 CDC1 3 ttSr$&t*»Aft* 
2, 4- A— Na 2 C0 3 . iajsLf & 50°C 48 'Mtf, 
Pasteur «f + 4&£«±4Uyt*. *Alfr****»it*tt 2, 4- A 
^a.ffaHfcfcB-fr/ 6 *. C6 24,C6Ir 
m 25. 

Ir(ppz) 2 (vft •£¥&#-) (PZIrp): ®&[Ir (ppz) 2 Cl] 2 (0. 0545g, 
0. 0530mmol)#"ft'£f& ( 0. 0525g, 0. 426mmol)£^llT&(15 

loini f a*fcsfrj^**ta«t* - 

WfMfc-f CH 2 C1 2 #ftitJUt*ftjtlt. &&fiMr$* ff£j&*6A 
^^(0.0075g, 12%). ^.#^,#^^26. 

2-(l-^) (BZO-Naph) : ££^SMME.T, Sfc£- 2-#.& 

«Kll. 06g, lOlmmol)^ l-^f A (15. 867g, 92. 2mmol). N 2 

itft*t*^*l**,«***,##**it*« 10% NariCOstXA 

aM»ft4fc,BP140 B C /0.3mmHg. 4. 8g(21%) . 

W (2-(l- & ) £ # *fe C 2 , N) (ji- ~ H, ) ~ 4fc , ((Ir z (BZO 
-Naph) 4 Cl) 2 ) :»^.HL3L4fc4M^# (0. 388g)fr 2-(l-£-&) 
(1.2g,4.88inmol). »^#**f-f 2-&M-£if (30ml), ^inJaS, 24 
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$ m S22/34S 



* 0. 66g. 

j& (2-(l- ^&)^#^^)« < ^ & * ^ ) ^ 
Ir (BZO-Naph) z (acac), (BONIr) : & 20ml -=.&&&t^&#^& 
#(Ir 2 (BZ0-Na P h)4Cl) 2 (0.66g,0.46mmol), £*8fcft^(0. 185g)**M 
#i(0.2g). ja^*^N 2 ^T«*60'Mlt. *-£jMP*-£#. 

*<i:i)»*fc. 

#L**fc,SP 250°C/2xlO- 5 torr, A J: 0. 57g(80%). 27, * 

@ 28. 

*.(2-3MMMf-*<*)- ( (BTIr):# 9.8 mmol 

(0. 98g, 1. 0ml) 2, W*» ASJ 2. lmmol & ■ ( 2-*.£.#-#** ) 

^^**(2.7g)*120Bl2-&Wte.# + *****t- 1« 

A. 75%. 29, **4* 

30. 

JDK2-*.*****) • ( t-ibftil*) (BOIr) :# 9. 8 mmol 

(0. 98g, 1. 0 ml) 2, 4-&^8?**A£$ 2. 4mmol H ■ ( 2-:M&4£*h&* ) 
£-&^2M£(3.0g)>£ 120ml 2-&4Ufc.&#f ti£ft**.t- lg 
*»*ift«^#,*N a ^TW*it*.W 16 *«■). 

^^■^ItS, iWIMf^i-H 

ft*.*/ 6 *. ^fttfitafrafcatSMMM/ 6 * 60%. 

31, Jff^##-^*#*»B 32. 

atfe-**.****)^**. (BTIrQ):# 
4. 7mmol (0. 68g) *A 0. 14mmol A. ■ ( 2-*Jt*#*«* > 
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^4fc^fcfr(0.19g)£ 20ml 2-&fL&&fc + tt£&*ftt. 
700mg«4*, *J5-*»*a^#,*Ni*^TW*at*.(23 

jMp£.£«^4fr.££a f J-^itiitfe^fe^^:. 
afcO/**. 57%. 

® 33, Jf^***^**^ 34. 

*L '(4*ftt) (BTIrP) :# 2. 14mmol 

(0. 26g) "fc'&T flfc*»XJfl 0. 80mmol |L ■ ( ) H 

(1. 0g)£ 60ml r-ILf *t «**»**t. * N 2 # 

8.5 'hut. jR^^ii/aLa^#J.3ta,*ftit*A*fca 

4M* 900b 8 *iV*. @ 35. 

* (2-*UM£#<**) • ( ** ¥ SMS- ) (BOIrP) : # 0. 52mmol 
(0.064g) *^f«*«Al! 0. 14mmol H ■ ( 2-3M^#»&'*. ) 
fc#.(0.18g)* 20ml iMittWa**t. j*JM»**4** 
Naflt^T W*it*.(17. 5 

a 36. 

@ 37 %&%*n L'tt btlr tt^«r«**Ut#*#- 
V.A.2.C. J5&3|f&Mfl*tiftA 

Ir(acac),-t4-*Ajft*-A-2-»^*^. ei«f£fi&fc£ 
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3 L + Ir(acac)3 — > L 3 Ir + acacH 

£ Lf2-*4-**. 30%. 

Ir <^4frfi^ ifeai&4tLA UM(n-Cl) 2 ML 2 
*J4h» L 2 M(n-Cl) z ML 2 ii.itT^^#]^-. 

4 L + IrC13.nH20 — > L 3 M(ji-Cl) 2 ML, + 4 Hcl 

LjMfr-COjML, + 2Ag" + 2L — > L,Ir + 2AgCl 

#^4 (***) 

L 2 M(n-Cl)jML 2 + XH -> L 2 MX + HC1 

#, ££*tt«,T, #^-*l-3W( "usee" ). 

( Charles Kittel, Introduction to Solid State 

Physics). &*3H-iH-t^fta*-ilt4b4«&^fr*###( "MLCT- ). 

jfc****.***, L 2 MX(M=Ir) , 

/1^£##^&T, 3t**^#«*.#**-f Ir ^ L gfc#:&/31# MLCT 
Sfcit, ^il#®ti£^g&^#-^^i£^^. Tift*Hfc— 

30 



% m % %wm 



*», ^fLSiW^Wt, * Ir /Vtf&#££.A#*»] > • 

V. A- 2. d. ttA*>ftAJNt* 

L 2 IrX *^AJ*.«*itlt StT**i*-* Ulr ftfe*,***. 

&A L 3 Ir ###e>*4tf4h ^■*4.*.^*W^-^«S L tft L ^ Ir 
(acac).iLjft. *£MKB)^. -#4t**!*A LJr 

< Ulr (ji-ci),lrU) 4MLAA 2+3 AJl ( T* ) . 
A 3 ft /^A—^tf A###s * Ir( acac ),*44M* 
j^-jfjrfj^^^^Aiii&A-LsIr^^^jt^, 
( it Ag ) ^Htt^r-fL^t^^^^se.^. T##£J JW/^tf 
^A«^. £iMiiM*t *A***^# 

4fc#iSjA##^. A*IC#J4-»^&#«»«A*^#*«. *P^£ 

-Irppy ^^A-Irbq(@ 3), ^A*l*i#'fr'H'ife4.A*«.«5* A L 3 Ir 

tflMMM^*|sfc£.A&A;JM*#-. 

(1) 3L +Ir(acac) 3 -> i&A-LJr + acacH 

£ L=2-«^fc^ 2-*^*.**N-, + # 30%. 

(2) 4 L + IrCl 3 -nH 2 0 -» L,Ir(n-Cl) 2 IrL, + 4 HC1 

fc***/ 6 **/*- 90%, *JL«-»^L ******* 

A(i) tJUL****^******;**- 
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(3) L 2 Ir(n-Cl)JrL 2 + 2Ag + + 2L -* 2 &£-L 3 Ir + 2AgCl 

30%, X&M?m#3k4TJfiJL (1) tt*4Mt. 

(4) L 2 Ir(n-Cl) 2 IrL 2 + XH + Na 2 C0 3 + L —» ^iC.-L 3 Ir 

***i3MM*#*»Jt. ^fcfc** 1 ^*** 
&>M;&##fct. *L*JM*4M5 L 2 IrX J*"Hfr*&£#*Hfc. 
»#4M*N£^BftIr £ L=ppy *4Mttf, 4 

£ £-Ir (ppy) 3 (ppy) 2 Ir (acac) ft t , L « t. A -f * * & 

<ft*-l4lr«^#«-^L«t4t#J» L.IrX«^*fl»X 
B 4 + £( ppy) 2 Ir(acac) 
#>&iFife7&3r- Ir(ppy) 3 tf«. Ir(ppy) 3 #->hppy 
«^ ( ppy) 2 Ir (acac) ft acac S&*L#.-#^^fT4*.JL-% + <e Ir *£. 

it* Ulr HOMO LUMO #**MJ 

-ft. «**ft*3*-T"4t«J8&***fr*l4^* OLED tt**-fe£*J* 

^^-Irbq:91mg ( 0. 078mmol ) [Ir (bq)2Cl] 2 Jjlfr , 35. 8mg 
( 0. 2mmol ) 7, 8-^4:^ 0. 02ml £gfcftS3 ( # 0. 2mmol ) 83mg 
(0.78mmol) 12ml 2-&Wfc&# ( tttt/fctt^A&fl ) t> 

£fc#^*.T**14*N\ JMp£#*#*fc**. ******* 
(*Mst, CH 2 C1 2 ) ( 72%) . l H NMR(360 
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ft m V 3527/3451 



-d 2 ),ppm: 8.31(q,lH), 8.18(q,lH), 8.12(q,lH), 8.03(m,2H), 
7.82(m,3H), 7.59(m,2H), 7.47(m,2H), 7.40(d,lH), 7.17(m,9H), 
6.81(d,lH), 6.57(d, 1H). MS,e/z: 727(100%, M+) . 
^ 38. 

^^-Ir(tpy) 3 : W* IrCl 3 ■ xH 2 0(0. 301g, 1. Olmmol), 2- ( p-¥£ 
& ) (1. 027g, 6. 069mmol) , 2, 4-&^B3 (0. 208g, 2. OSmmol) 

Na 2 C0 3 (0. 350g, 3. 30mmol)& 2-&M-&S| (30ml) t#i£& 65 *Ht. 
^•^^-^feja^^.^S,*»A 20ml 1.0M HC1 lKatSfe^A. it 31 
100ml 1. OM HC1 50ml "f *- ®& 

&-f CH 2 C1 2 , JlitAJft«*St*. *Jft***«, 
#£(0. 265g, 38%). 

V. A. 3. ntM&Jk** 

£*Jt* fc*TH*-T-: 




00817482. 2 



% BJ H28/34M 



* (CBP) , 



V. B. 1. *»*t«J&J8 

ITO ( «,4b4l4|) -t. *UM 12%** * HTL fc* 

30nm ( 300a) 6* NPD. -f *.Jt^^^*L^44fc^^J^2i.^f- NPD 
Ji^A~-MUM^. CBPfr 12%**tt 551(2- 

' "BTIr" ); 

30nm(300A). £j£#*j*JiR*-*M*. "BCP" ) 

*A, >&^20nm(200A) . -^*-T-**A**-f «MA-t. fe* 
&i£,£& 20nm jf # Alq3 *A. **f-*a*-fc*#-* Mg~Ag 

lOOnm. *f^r^«t*#**.'h-f5X10-Torr 

3&ffl£jE*feHifc*>fej&lt, g^ITOxaLMlNPD, NPD 
^Bt^^M.Mg-Ag Alq, Alq ^ BCP. 

&3k&tZ.*>$L^-$L'}3L*.M EML, & CBP t£L£&Sfc-f-tt*M££s 
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% HJ 45 |g29/34m 



«LS.*, «#*«|BTIr, *.J& BTIr ^*«USL, 

*»a5^, #fcSl.#£#*& 0.01mA/cm 2 8t, 
# 12%. 

ITO-**fl|Ufc*##-Wll. «^JE*L. ITO &it 
#-#-#rjtt+^#-*A- ITO «*2Srf 10 l9 /cm 3 „ 

BCP-itt-f- FASff^ ^&-£L&. 



BCP fcfl#%-T-*****#*-f MTA, lOnm(lOOA). 
BCP&2, 9-^T^-4, 7-^£&-l, 10-#** , 





Alq 3 

35 



% m »30/3435 



V. B. 2. *fc*^* + *lA****#- 



-f^4-UMX(#J>M=Ir) T 
AAA Ir**ttM*****' iMT***********- 2 -* 
&. i4.^*t*I^J|.Ir&L«&^#.A* ****** t«- 

tf, 4SL 2 MX(M=Ir) ) . 

A*l*J*T-*tUIrX, #tI^*A*. X=acac. Aft 
#*##A*-6[ a C6Ir" ]. ««>#JL#S^*6A#, 
C6Ir tffc-iM^ttHt. 

**A* ^A«§ £&JMHfl£ , A<n«tf **** 
^.gl#.^Ji^* sp'&fcfcJft^ N lilfeJi Ir &«A£ 



V. B. 3. ^XALft^JiWA*^** 
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ft W ^31/34J« 



#&#*4MM&tt OLEDs Wife******** 

**^**-t**ft***- ■ 

********************** 

ft-H-flJMI**^*-^****^**^ 6. «tf N-**Bfe 
«Jitf^#/&l-tf HOMO Ir HOMO EM 

200-300mV(«£<Mfc#«> , a.«4***4Mfef"***i- £ 

MLCT rtjaL»4fc#.rt*«tft. ^t*^*^^*^*. 1 !**-^ 

JUG****** A. *t4llt«**Xifc^*-t. *&x»fc#r*-t 

V. B. 4. 

lrL 3 « t *.**fcft L 

5t^^AMLCTilK.^^^it^^.#^-^:^. £/3r#4Unsfc&$ 

§&4U*.£*4fr ( *p IrL 3 ) *fc*J* UlrX 
fMfUfcl. Ir (ppy) 3 ^ (ppy) JrCacac) ( PPIr) 

®tfl&£2LM, A.. a »& 510nm. Ir (BQ) Ir (thpy) 3 4 'Stfl # 

L 2 Ir(acac)#£&Bt, *p&£^%^, 
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ft m V SB32/34JK 



•fH#*4MM* acac N-*-*«b**«*^#, AfHtWHM** 

BTIrsd^BTIrpic^ifc#t#*. t. **3*# 

MLCT^L ftrtfcTAWMtat*!****** 

*, T^^M- X §I.te>frtf£#. BTIRQ « 

f Q **JMWMM* (*» IrQ»* PtQ 2 ) ##&&#t'U£ 

650nin. i««^4&;Mtt***+*fc. 'h-f 0.01. UlrQJWJ-tfft 
**»3fc+4»^ -X" **JM XSSMi "IrX" 

fret a x» A#*#**«Tft- 

4Ht*3t# X *4i#.*.^fc*«Jfc**. UlrX 
L 2 IrX X 7c|L-acac fr^i^-acac tfj&&%J 

4JU*"fc-?-ti. **J*»Bt**T BQIrFA***#. J§ BQIr Aft, 
tf*^#«A#**lllf*4M*, It. acac I64t*^a 

4f £«HH&-T-'lMt4#- BQIrFA *4A.**J«.^ BQIr rtlftJL^««^ 

v. c. &4fe^HM$& 



CBP ftffl*M*4«Jtfr + . OLED 
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ift m $ S33/343S 



V. D. 2&##£/8 

OLED &;M.^#fl"F*HT**tt'fr OLED #&#t. *! 
OLEDs ^TJLA.*J!£^&. =M& + * *f3M»^ <fc**u *T*P 

08/774,119 (1996 ^12/3 23 9 It*.); "« f" £ &&&~tiif 
^ 08/850,264(1997^5^ 2 8 &5t) ; il 

#*J* 08/774,120 (1996 * 12 /f 23 9& 
5t) (1998 9 ^ 22 B US 5, 811, 833) ; k&^HHtf-", % 

?<]-f- 08/772,333 (1996 4 12 ^ 23 ; 
(OLED)", ^ 08/774, 087 (1996 4 12 ^ 23 9^5t) (C^fr); 
JfcWMT^.iLAS'fr^M'b*", ^?']-^ 08/792,050 (1997 ^2^ 3 
n$i$L) (1998 4 5 ft 26 fl-MT;* US 5, 757, 139) ; «$*fc##USLjfc£ 

#*J-f- 08/772,332 (1996 12 ft 23 Bl?i£) (1998 11 
^ 10 US 5,834,893); ^fc^****^*"* 

/M-f 08/789,319 (1997-^1 ^ 23 9 &£) (1998 ^ 12 /! 
1 fl-MT* US 5,844,363); 

08/794,595 (1997 ^2 ^ 3 9^3t); «*ft****JL**#". /M 
-f- 08/792,046 (1997 ^ 2 ft 3 Em£) (1999 4 6 ft 29 US 
5,917,280); ^ft****", 08/792,046 (1997 

4 2^3 B3£5t); «*J*fciM#3ML*J&'frJL*£ , \ 
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1ft m 35 $34/3451 



08/821,380 (1997^3 ^ 20 E|&5t); 5Hfe***#4bfc*-^# 
^^'J-f- 08/838,099 (1997^4^ 15 
B&5t)(1999 1 ^ 19 B^AUS 5,861,219); " JI-#i§i3b,M& 
*H*K ^?')-^ 08/844, 353 (1997 4 18 EJ&£); "^nfrrf-M 1 
&jfc B , /M-f 08/859, 468 (1997^5^ 19 9$f.5t) ; 
^jML*!^. /f ?<)-!- 08/858,994 (1997 4 5 ft 20 (1999 
4 8 ft 3 EJ^# US 5,932,895); ^ *t 

JS",PCT/US97/10252(1997^6 ^ 12 B H.3t) ; -f £ &jgufc^#lf 

>*f?']-f 08/814,976 (1997 -f 3 /J 11 9 H.3t) ; 
&&&-&f 08/771,815(1996 4 12 ^ 23 

£); PCT/US97/10289(1997 ^6 

ft 12 a&5t); ^"^^^^^^^#jL^^*iL#^«ife.", 
PCT/US98/09480, 1998 -^5^8 EJ&St, 1999 ^ 2 ft 2Z US 
5, 874, 803; 1998 -f - 1 /J 13 H US 5, 707, 745; 1997 ^ 12 ft 30 

B4Mrtf US 5,703,436;^ 1998 4 5 ft 26 fl-Mrtf US 5,757,026; 
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ift m =b iff s 



mi/40^ 
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ft m # ft B ^2/40^ 
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in m * m m j&3/4ojs 
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ift m 15 lift S £4/40jtf 
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1ft 91 * J» H »5/40jS 



o 




(■ire) 
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% m v m m 
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in m 4? m m ms/4o# 




Cn-B) Ig® 



m =ts m a B9/40]s 
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ft 0J3 # W M % 10/40 Jg 




fire) ^15 



& m =& m ® 3m/4oj£ 
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ifc m # ft H J& 12/403* 




00817482.2 



& BJ Pft ® mi3/40^ 
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& m # ffl m % 14/40 Jg 




(TI'B)^SS 
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1ft m =P » ® ^15/40^ 
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% 4S it ffl mi6/40jg 
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ft !l I B S J817/4051 




1ft $ =|5 It B9 £18/4038 





(ne) iff® 
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m a » a jg2o/403& 
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W =tS ^ ffl ^21/40K 
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da m -t» vn m 
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ift m # ffl S ^23/40^ 



tpyIr<M#&#l 




m23 



00817482. 2 



W =|J ffl m ^24/403; 
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% m # m m m25/4ors 




00817482. 2 



1ft m * » H H26/40K 
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« m it H Jf§27/40£ 




(rre) W 
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1ft m 45 » S ^28/40^ 
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I 



tt m =is it s m29/40M 




00817482.2 



1ft 51 ^ » S B30/40K 
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n W Ht 9 B32/40M 
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ft m 4S It g S&33/40J5 




(n e) ^© 
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^ E 
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& m is m m ^35/40$; 




( n-B) w 
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« 1 fi » H $36/4051 




00817482.2 



in m a » a S37/40K 




00817482. 2 



& m 45 m m f&wtow 
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in m * m m m^/wR 




&*Mk** **&& 




R 1 R' R" 

***** ***<5jt^ ; 
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M(ppy)(sd)(acac) 
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